A new extracellular von Willebrand A domain-containing protein is involved in silver uptake in Microcystis aeruginosa exposed to silver nanoparticles.
Silver nanoparticles (AgNPs) can be toxic for cyanobacteria when present at low nanomolar concentrations, but the molecular mechanisms whereby AgNPs (or free Ag(+) released from AgNPs) interact with these prokaryotic algal cells remain elusive. Here, we studied Ag uptake mechanisms in the prokaryotic cyanobacterium Microcystis aeruginosa exposed to AgNPs by measuring growth inhibition in the absence or presence of high-affinity Ag-binding ligands and by genetic transformation of E. coli with a protein predicted to be involved in Ag uptake. We discovered a new von Willebrand A (vWA) domain-containing protein in M. aeruginosa that mediates Ag uptake from AgNPs when expressed in E. coli. This new Ag transport protein, which is absent in eukaryotic algae, is a potential candidate explaining the higher AgNPs toxicity in cyanobacteria such as M. aeruginosa than that in eukaryotic algae. The present study provides new insights on Ag uptake mechanisms in the prokaryotic algae M. aeruginosa.